Divergent functions of fibroblast growth factor receptor-like 1 genes in grass carp (Ctenopharyngodon idella).
Fibroblast growth factor receptor-like 1 (FGFRL1) is a novel FGF receptor (FGFR) lacking an intracellular tyrosine kinase domain. FGFRs control the proliferation, differentiation and migration of cells in various tissues. However the functions of FGFRL1 in teleost fish are currently unknown. In this study, we report the identification of two fgfrl1 genes in grass carp (Ctenopharyngodon idella) that share 56% amino acid sequence identity. Both fgfrl1a and 1b were transcribed throughout embryogenesis, and mRNA levels were particularly high during somitogenesis. Using in situ hybridization, fgfrl1a transcripts were detected in notochord, somites, brain and eye at 14, 24 and 36 h post fertilization (hpf). In contrast, fgfrl1b was transcribed mainly in the endoderm at 14 hpf, in the gut and proctodeum at 24 hpf, and in the lens, pharyngeal arch and proctodeum at 36 hpf. In adult fish, fgfrl1a was abundantly expressed in heart, brain and muscle, while fgfrl1b was expressed strongly in eye, muscle and gill. Furthermore, both genes were significantly (p<0.05) up-regulated in muscle and brain during starvation and returned to normal levels rapidly after re-feeding. Exogenous treatment with different doses of human growth hormone down-regulated the expression of both genes in brain and muscle (p<0.05). These results suggest that Fgfrl1a and 1b play divergent roles in regulating growth and development in grass carp.